Origin of neuronal nitric oxide synthase (NOS)-immunoreactive fibers in guinea pig parasympathetic cardiac ganglia.
This study was conducted to determine the origin(s) of neuronal nitric oxide synthase-immunoreactive (NOS-IR) fibers within guinea pig atrial whole-mount preparations containing the cardiac ganglia. Intrinsic NOS-IR cardiac neurons exhibited choline acetyltransferase (ChAT) immunoreactivity, indicating that they were cholinergic as well as nitrergic. Comparison of control versus 72-hour explant culture preparations indicated that most of the nitrergic fibers within cardiac ganglia were extrinsic. The extrinsic NOS-IR fibers were not IR for ChAT (marker of preganglionic parasympathetic neurons), tyrosine hydroxylase (marker of catecholaminergic sympathetic postganglionic axons), or calcitonin gene-related peptide (CGRP) (marker of afferent fibers). Separate NOS-IR and ChAT-IR neurons were present within medullary regions containing the cardiovascular regulatory nuclei (nucleus ambiguus and dorsal motor nucleus of the vagus), but no cells were found that exhibited both NOS immunoreactivity and ChAT immunoreactivity. The small size and location of the medullary NOS-IR neurons suggested they were probably interneurons. Only an occasional sympathetic postganglionic cell in the stellate ganglion complex exhibited NOS immunoreactivity. NOS-IR cells were present in dorsal root ganglia (thoracic 1-5), but these typically also exhibited CGRP immunoreactivity. NOS-IR cells were also present in the nodose ganglia, but only some exhibited CGRP immunoreactivity. We concluded that virtually all the extrinsic NOS-IR nerve fibers represented an afferent fiber input that was separate from the substance P (SP)/CGRP-containing population of sensory fibers. Furthermore, much of this NOS innervation is probably derived from the nodose ganglia.